Introduction
Twenty-three percent of New Zealand's population is foreign-born and forty percent of migrants have arrived in the past ten years. Newly arriving migrants tend to settle in spatially concentrated areas and this is especially true in New Zealand. In this paper, we use data from the 1996 and 2001 Census to examine how the supply of migrants in particular skill-groups affects the geographic mobility of the New Zealand-born and of earlier migrants. We identify the impact of recent migrants on the geographical mobility of other individuals using the 'area-analysis' approach, which exploits the fact that immigration is spatially concentrated, and thus a change in the local supply of migrants in a particular skill group should have an impact on outcomes of similarly skilled individuals in that local labour market. This empirical approach allows us to examine whether settled individuals are displaced by new migrants and whether the NZ-born and earlier migrants respond differently to these inflows.
A large literature examines the impact of immigration on labour market outcomes for non-migrants (see Longhi et. al. 2005 ; 2006 for a meta-analysis of many of these papers). A majority of these papers have found immigration to have a limited impact. However, it has been argued that a spatial comparison of the labour market outcomes of non-migrant workers in different localities may not provide valuable information about the economic impact of immigration, because immigration may affect all areas of the country, not just the ones that actually receive immigrants (Borjas et. al. 1996 (Borjas et. al. , 1997 Borjas 2003) . One way that this will occur is if the supply of new migrants to local labour markets encourages outward migration of non-migrants and earlier migrants. Thus, the results in this paper allow us to judge whether internal mobility is likely to moderate the labour market impacts of immigration in New Zealand.
A few papers examine the impact of immigration on the geographic mobility of nonmigrants in the US. As with the labour market-impact literature, overall, these studies provide inconclusive evidence, with some finding strong effects (Borjas 2005; Filer 1992; and Frey 1995) , and other reporting little connection (Card 2001 ; and Kritz and Gurak 2001).
Besides being inconclusive, it is difficult to know whether these findings are readily transferable to New Zealand, which unlike the US, has a small open-economy, a large-scale and highly structured immigration system that focuses mainly on higher-skilled migrants, little low-skilled illegal immigration, and a highly mobile population both internally and Previous work has shown that institutional differences may be particularly important in determining the impact that immigration has on a host country (Angrist and Kugler 2003; Borjas 1999 ). Thus, it is highly likely that an examination New Zealand data is required in order to understand the impact of immigration on New Zealanders.
Data and Sample Characteristics

Data Sources and Variable Definitions
This paper uses unit record data for the entire usually resident Focusing on functional local labour market areas has major advantages over using administratively defined geographic areas, as migration between LMAs is typically related to employment mobility, whereas migration within a LMA more strongly reflects residential factors (Maré and Timmins 2005 We restrict our analysis throughout to individuals aged 25-54 with non-missing country of birth and years in New Zealand, if foreign-born. 5 We focus on this age group to exclude students and individuals nearing retirement. We also drop a small number of individuals for whom the address recorded on the census form is not sufficient for assigning an LMA to the current residence.
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Out of the total analysis population of 1.45 million individuals in the 1996 Census, 80% are NZ-born, 5% recent migrants and 15% earlier migrants. For the 2001
Census, out of a total analysis population of 1.51 million, 79% are NZ-born, 6% recent migrants and 16% earlier migrants. 7 This comes as no big surprise given that NZ operates a highly structured immigration system that focuses mainly on higher-skilled migrants.
Sample Characteristics
The source country distribution of recent immigrants is fairly stable over the ten-years examined here, but there is evidence that immigrants from the Pacific and South America, Africa, and the Middle East are becoming more common and those from the British Isles, 5 5% and 4% of individuals aged 25-54 are missing country of birth or years in New Zealand in the 1996 and 2001 Census, respectively. 6 Less than 1% of prime-age individuals have an undefined current address. As discussed below, we include individuals for whom the LMA of their previous residence is undefined.
Western Europe and North America, and North-East Asia are becoming less common.
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Comparing recent migrants to earlier migrants, we can see that this reflects an ongoing evolution of migrant source countries (with the exception of the Pacific Islands, which had large scale immigration to NZ in the 1950s and are only now again becoming an important source of migrants to NZ). 62% of recent migrants employed versus 77% of earlier migrants and 80% of the NZ-born.
These differences persist if we focus on full-time employment or full-time wage/salary employment, but are generally smaller in magnitude. 9 Migrants and non-migrants work in similar occupations and industries (at a highly aggregated level). The only meaningful differences are that migrants are more likely to be in professional occupations and the business and property services industry and are less likely to be in agriculture, fishery, or 7 A large number of migrants have missing qualifications in 1996 because of the way that foreign qualification were coded in this census. We general treat these individuals as being in their own qualification group, but also test the robustness of our results to this assumption. Full-time wage/salary workers are individuals who report working more than 30 hours per week at their main employer (defined as the employer at which they work the most hours) and report being a paid employee (as opposed to being an employer of others in their own business, otherwise self-employed, or an unpaid family worker).
forestry (occupation or industry) and other blue-collar professions (e.g. trades and plant and machine operators) and industries (e.g. construction). Zealand for various reasons. As will be discussed in more detail below, we use this variation to create supply-pull instruments for where different immigrants are most likely to settle.
Defining Skill-Groups
Throughout this paper, we examine the impact of inflows of recent migrants on the NZ-born and earlier migrants in the same skill-group and location. One important question that we need to address is then how to define skill-groups. Predicted occupations are used to group individuals rather than actual occupations for two reasons.
First, an individual's actual occupation is partially determined by the demand for particular occupations in particular locations and we want to produce skill-groups that are not influenced by local demand patterns. Second, it would not be possible to assign a skill-group to individuals that are not currently employed. The main downside in using predicted experience to classify individuals (e.g. all individuals with a certain qualification would have to be coded with the same years of education). 11 This particular aggregation was chosen by estimating multinomial logit occupational choice models at more disaggregated levels and examining the relationship between actual occupation and predicted occupation for each individual, with the goal of finding an aggregation that minimised misclassifications. Agriculture, Fishery and Forestry Workers, while less than 10% of all workers, tend to work in very specific labour markets. The three remaining occupation groups each employ around 30% of workers. 12 Specifically, separate models are estimated for the NZ-born and non-NZ-born by gender for all individuals employed and reporting a non-missing occupation. The following covariates are included for the NZ-born models: qualifications, a quartic in age, ethnicity, qualifications interacted with ethnicity and a quartic in age, marital status, household type (couple with or w/o children, single parent, or non-couple), census year, and indicator variables for whether an individual lives in Auckland, Wellington, or Christchurch. For immigrants, the following additional covariates are included: a quadratic for years in NZ, a quadratic for years in NZ interacted with qualifications, indicators for whether the individuals moved to NZ earlier than at age 6, than at age 16, or than at age 25, an interaction of these variables with qualifications, and one-digit country of birth. Predicted probabilities of working in each of the four occupations are then generated using the relevant model and each individual's characteristics, but setting the location variables to zero (e.g. treating all individuals as if they live outside the three major cities). These predicted probabilities are then totalled over each LMA and year to generate counts of the number of individuals predicted to be in occupation skill-group i in LMA j in year t.
occupations is that they add noise to our estimates in the sense that some individuals are assigned to the wrong skill-group.
The distribution of nativity groups across these four predicted occupational groups is summarised in Table 4 . Migrants are more likely to be predicted to be in the Managers/ Professionals occupational group and are less likely to be in either the Agricultural or
Technicians/Clerks/Trades occupation group than the NZ-born in both 1996 and 2001.
Recent migrants, in particular, are much more likely to be predicted to be in the Managers/Professionals occupational group and less likely to be predicted to be in Technicians/Clerks/Trades occupational groups than the NZ-born. This is true in both census years even though relatively more NZ-born individuals are predicted to be in the Managers/ Professionals occupational group in 2001 than in 1996.
Descriptive Evidence
We begin by examining the relationship between the inflows of recent migrants and the geographic mobility of the NZ-born and of earlier migrants. five-year's prior population using the previous census, we choose instead to use the concurrent census to enumerate the location of all individuals five-years prior to the census based on their response to the question asking their address at the time of the previous census. 13 We take this approach because it provides internally consistent measures of flows 13 The nature of this data means we are unable to track forward the movements of all people living in any one area at an earlier time, but instead must look backwards and examine the location five years ago of all individuals currently in a particular location. It is not possible to calculate the probability that a person living in a certain location moves, as (upper panels) and 2001 (lower panels), where net population growth is defined as the total population of a particular skill-group in a particular LMA in a particular census divided by the total population of a particular skill-group in that LMA five-years prior to the census, as measured in the concurrent census. The left panels present the results when all skill-groups are pooled together, the centre panels present the results only for the skill-groups with the lowest education level (e.g. the 6 age-groups with no qualifications), and the right panels present the results only for the skill-groups with the highest education levels. The size of the some of the people previously living in that location will not have filled out a census form five years later for various reasons. For example, they may have died, moved overseas, or failed to fill out their census forms in enough detail for their previous addresses to be ascertained.
plot circles are proportional to the population of each skill-group in a particular LMA fiveyears prior to the census and the solid line in each graph is the best linear fit of the data, with each point weighted by the population of each skill-group in a particular LMA five-years prior to the census. 15 If there is no mobility among earlier migrants and the NZ-born, all points should be located on a line with an intercept and slope of 1 (e.g. a LMA with a 0.10 inflow rate of recent migrants in skill-group j will have net population growth of 1.10 in that skill-group) and, if displacement is common, we would expect to see most observations below this reference line (included as a dashed line on each graph).
The graphs show no evidence of recent migrants leading to increased mobility among the NZ-born and earlier migrants. Pooling all skill-groups, we find that most points are on or above the reference line indicating that most skill-groups/LMAs have overall population growth that exceeds the inflow of new migrants in both 1996 and 2001. This is the case even when examining skill-groups/LMAs that have inflows of recent migrants that increase the local population of that skill group by more than 50 percent. Separately examining low and high education skill-groups, we find that the overall population growth for low education skill-groups is, on average, equal to the inflow of recent immigration in these skill-groups, while for high education skill-group, overall population growth exceeds the inflow of recent immigration in these skill-groups. While this descriptive evidence is informative, we might expect to find no evidence of displacement even if it is, in fact, occurring, if immigrants are drawn to settling in areas of New Zealand that are also attractive to the NZ-born. We now turn to a regression analysis that allows us to control for fixed characteristics of LMAs and skill-groups to better address this concern, and to take account of endogenous location choice.
Regression Analysis
Empirical Model
In this section, we report results from OLS and instrumental variables regression models that take the form:
where s indexes human capital or predicted occupation skill-groups, l indexes LMAs, and t indexes time, Y slt is one of nine measures of internal mobility described below, R slt is the inflow rate for recent migrants as defined above, Z slt is a vector are variables that control for differences in observable sociodemographic characteristics across skill-groups, LMAs, and time, 16 α s is a skill group fixed effect, α l is a LMA fixed effect, α t is a time fixed effect, and α sl , α st , and α lt are interactions between these fixed effects. The coefficient of interest in this model is γ, which measures the average impact of a change in the inflow of recent migrants on the mobility of competing NZ-born and earlier migrants, controlling for observable differences in LMAs/skill-groups/time-periods, unobservable fixed differences in local labour markets, skills groups and time-periods, unobservable time-varying differences in local labour markets and skills groups, and unobservable spatially varying differences in skill groups.
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16 Specifically, when examining the internal mobility of the NZ-born, we control for the average age and agesquared, and percent female, in each of five ethnic groups, married, and living in each of four household type among the NZ-born in the same skill-group living in that LMA five-years previous to the current census. Similar, when examining the internal mobility of earlier migrants, we control for the same characteristics among earlier migrants in the same skill-group living in that LMA five-years previous to the current census. Finally, we control for both sets of characteristics when examining overall population growth. We also control for the percentage of the population in the same skill-group living in that LMA five-years previous to the current census that is NZ-born. 17 LMA fixed effects control for local attributes that attract or repel both natives and immigrants and are allowed to vary over time and skill-groups, but not both dimensions simultaneously. Skill-group fixed effects control for differential mobility of individuals in these groups and are allowed to vary over time and across LMAs, but not
The estimates from this model are unbiased if there are not skill-group specific demand shocks in particular local labour markets in particular time-periods. However, if immigrants are attracted to local labour markets with the strongest employment or wage growth for their skill-group in a particular time-period, OLS estimates of (1) will be biased. Thus, we also follow the approach taken in Card (2001) and, in some regressions, instrument the inflow rate of recent migrants to a local labour market area with the concentration of past immigrants from the same country of birth in that area. 18 Newly arriving immigrants tend to settle in areas inhabited by earlier immigrants from the same source country (Bartel 1989) . If this pull-factor is independent from the local demand for individuals with particular skill-levels, instrumental variables will produce consistent estimates of equation (1) the results when all skill-groups are pooled together, the centre panels present the results only for the skill-groups with the lowest education level, and the right panels present the results only for the skill-groups with the highest education levels. Again, the size of the plot circles are proportional to the population of each skill-group in a particular LMA five-years prior to the census and the solid line in each graph is the best linear fit of the data, with each point both dimensions simultaneously, and year fixed effects control for aggregate changes in mobility in and are allowed to vary across skill groups and LMAs, but not both dimensions simultaneously. 18 Formally, let RM gt represent the number of recent migrants from source country g in census t, and let λ glt represent the fraction of earlier migrants from country g that is observed living in LMA l five-years prior to the current census. Finally, let τ gst represent the fraction of recent migrants from source country g that is in skillgroup s in census t. In the absence of demand factors, the number of recent migrants from country g in skillgroup s who would be expected to move to LMA l in census t is τ gst * λ glt * RM gt . Summing over all countries, we can calculate the component of the recent migrant inflows in each skill-group and LMA that occurs because of an individuals desire to live near other migrants from their home country. In practice, we group individuals into the nine source country groups tabulated in Table 1 for calculating this instrument. 
Main Results
We present results for nine measures of internal mobility: (1) the inflow rate for the NZ-born from within NZ; (2) the inflow rate for the NZ-born from abroad; (3) the outflow rate for the NZ-born to rest of NZ; (4) the net population change for the NZ-born; (5) the inflow rate for earlier migrants from within NZ; (6) the inflow rate for earlier migrants from abroad; (7) the outflow rate for earlier migrants to the rest of NZ; (8) the net population change for old migrants; and (9) total population growth. Each flow rate is calculated as the number of qualifying individuals in a particular skill-group in a particular LMA in a particular census divided by the total NZ-born or non-NZ-born population of a particular skill-group in that increased by 9-10% over each five-year period and this growth rate has remained steady over the ten years being examined. However, internal mobility has increased over time, with inflow and outflow rates roughly 2.5% higher in 1996-2001 than in 1991-1996. Table 6 presents the results from estimating equation (1) we are pooling two census years instead of using only one. These results will be unbiased if all differences between skill-groups and LMAs are time-invariant and there are no demand shocks that affect only particular skill-groups in particular LMAs. The impact of recent migrants on the inflow rate of the NZ-born and earlier migrants is now smaller for human capital skill-groups and larger for predicted occupation skill-groups, with a significant positive relationship found between the inflow of recent migrants and the inflow of the NZborn and earlier migrants. We now find negative coefficients for the impact of recent migrant inflows on the outflows of the NZ-born when using human capital skill groups, but insignificant impacts when using predicted occupation skill-groups. Negative coefficients indicate that an increase in recent migrants in a particular skill-group in a particular LMA is related to less out-migration from that area of people in the same skill-group. Combining these changes, these results indicate that each new migrant in a particular skill-group in a particular LMA is associated with an overall increase of 1.36-1.47 individuals in that skillgroup and LMA.
Panel C in each set of estimates presents the results from estimating the full model described in (1), which includes, in addition to the variables in previous regressions, LMA by year, skill-group by year, and skill-group by LMA fixed effects. Importantly, LMA by year fixed effects allow the attractiveness of LMAs to change over time, LMA by skill-group fixed effects allow the attractiveness of LMAs to differ across skill-groups, and skill-group by year fixed effects allow for changes over time in the differential mobility of skill groups.
The results from this fully specified model will be unbiased as long as there are no skillgroup specific demand shocks in particular LMA/years. The impact of recent migrants on the inflow rate of the NZ-born and earlier migrants is again smaller, but still significant for human capital skill-groups, but is slightly larger for the NZ-born and no longer significant for earlier migrants for predicted occupation groups. In general, we now find no impact of inflows of recent migrants on outflows of the NZ-born and earlier migrants, except for a negative impact on the outflow of earlier migrants using predicted occupation skill-groups. 
Robustness Analyses
It is difficult to know what the proper level of geographic aggregation is for examining whether recent migrants displace non-migrants. In Table 7 , we present the results from estimating the fully specified model in (1) using both OLS and instrumental variables (eg. the specifications in panel C and D of None of our main conclusions are altered when we re-estimate our regression models assuming that competition occurs in more aggregated functional labour markets. Here, our OLS estimates indicate that each new migrant in a particular skill-group in a particular LMA is associated with an overall increase of 1.12-1.42 individuals in that skill-group and LMA and our IV estimates indicate that each new migrant is associated with an overall increase of 1.42-1.65 individuals. However, when we examine mobility between regional councils, our results are less consistent; when examining predicted occupation skill-groups, the results are very similar to those for more disaggregated areas, but when we examine human capital skillgroups, we find evidence that increased inflows of recent migrants leads to increased outflows and an overall decline in the population of the NZ-born. In this specification, we find that that each new migrant in a particular skill-group in a particular RC is associated with an overall increase of 0.85-0.92 individuals in that skill-group/RC or alternatively phrased 0.08-0.15 individuals are displaced by each migrant. However, given that RCs are arbitrary geographic areas that do not reflect where people actually work and live and that these results are not robust to using either skill-group definition, we do not feel that these findings truly indicate that there is an internal mobility response to recent immigrants.
In unreported results, we also test a variety of modifications to our main specification.
We re-estimate the fully specified model i) without variance-weighting, ii) treating individuals with missing data on their residential location five-years ago as being new to an area and iii) dropping individuals with missing qualifications. In each case, we find no evidence of displacement of the NZ-born or earlier immigrants by recent immigrants.
Overall, our results provide little support for the hypothesis that migrant inflows displace either the NZ-born or earlier migrants with similar skills in the areas that migrants are settling. If anything, they suggest that there are positive spillovers between recent migrants and other individuals that encourage individuals to move to or remain in the areas in which similarly skilled migrants are settling.
Conclusions
In this paper, we use data from the 1996 and 2001 Census to examine how the supply of migrants in particular skill groups affects the geographic mobility of the New Zealand-born and of earlier migrants. We identify the impact of recent migrants on the geographical mobility of non-migrants using the 'area-analysis' approach, which exploits the fact that immigration is spatially concentrated, and thus a change in the local supply of migrants in a particular skill group should have an impact on outcomes of similarly skilled non-migrants in that local labour market. This empirical approach allows us to examine whether settled individuals are displaced by new migrants and whether the NZ-born and earlier migrants respond differently to inflows of new migrants.
A large literature examines the impact of immigration on labour market outcomes for non-migrants and finds little impact. However, it has been argued that a spatial comparison of the labour market outcomes of non-migrant workers in different localities may not provide valuable information about the economic impact of immigration, because immigration may affect all areas of the country, not just the ones that actually receive immigrants. One way that this will occur is if the supply of new immigrants to local labour markets encourages outward migration of non-migrants. Thus, the results in this paper allow us to judge whether internal mobility is likely to moderate the labour market impacts of immigration in New
Zealand.
Our empirical model controls for observable differences in LMAs/skill-groups/timeperiods, unobservable fixed differences in local labour markets, skills groups and timeperiods, unobservable time-varying differences in local labour markets and skills groups, and unobservable spatially varying differences in skill groups and use an instrumental variables 20 approach to isolate a pull-factor that is potentially independent from skill-group specific local demand shocks. We also examine whether our results are robust to defining skill-groups using age and qualifications versus taking a more complex approach and estimating each individual's predicted occupation and to how we defined local geographical areas.
Overall, our results provide little support for the hypothesis that migrant inflows displace either the NZ-born or earlier migrants with similar skills in the areas that migrants are settling. If anything, they suggest that there are positive spillovers between recent migrants and other individuals that encourage individuals to move to or remain in the areas in which similarly skilled migrants are settling. Thus, it appears unlikely that internal mobility moderates any potential impacts of immigration on labour or housing markets in New
Zealand. .7
. The size of the circles are proportional to the population of each Skill-Group in each LMA five years prior The dashed line has a slope of 1 and the solid line is the best linear fit Note: Recent migrants first arrived in New Zealand in the five years prior the census. All other migrants are classified as earlier migrants. All characteristics besides the employment rate are calculated only for the employed population. Note: All summary statistics are variance weighted by the skill-group population in each LMA for the examined sub-group 5-years ago. * significant at 10%; ** significant at 5%; *** significant at 1% Note: All regressions are variance weighted by the skill-group population in each LMA for the examined sub-group 5-years ago. In the IV regressions, the inflow rate of recent migrants is instrumented by the predicted inflow rate based on past settlement patterns. All regression also control for the following characteristics of the examined sub-group 5-years ago in each LMA: average age, average age-squared, percent female, percent Maori, percent Pacifica, percent Asian, percent other ethnicity, percent married, percent couple with no children, percent couple with children and percent single parent. 
Table7: OLS and IV Regression Estimates of Impact of Immigration on Geographic Mobility at Different Levels of Aggregation
